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Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Australia          Belarus                 Chile        United States 

Austria Bulgaria Croatia            

Belgium Kazakhstan Cyprus    

Canada Latvia       Estonia   

Czech Republic Lithuania Greece            

Denmark Malta Hungary            

Finland Russia  Iceland   

France Slovak Republic Ireland   

Germany Ukraine Israel   

Italy                              Poland                    

Japan   Romania   

Korea   Slovenia   

Luxembourg              Turkey   

Netherlands            

New Zealand       

Norway       
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Portugal       

Spain                 

Sweden                   

Switzerland       

United Kingdom       

𝑋 = [𝑋𝑖𝑗]𝑚x𝑛 =

[
 
 
 
 
 
𝑥11 𝑥12 ⋯ 𝑥1𝑛

𝑥21 𝑥22 ⋯ 𝑥2𝑛

⋯ ⋯ ⋯ ⋯
𝑥𝑖1 𝑥𝑖2 ⋯ 𝑥𝑖𝑛

⋯ ⋯ ⋯ ⋯
𝑥𝑚1 𝑥𝑚2 ⋯ 𝑥𝑚𝑛]

 
 
 
 
 

   

𝐴𝑉𝐽 =
∑  XİJ

𝑚
𝑖

𝑚
     

𝐴𝑉 = [𝐴𝑉𝑗]1xn      
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𝑃𝐷𝐴 = [𝑃𝐷𝐴𝑖𝑗]𝑚xn
     

𝑁𝐷𝐴 = [𝑁𝐷𝐴𝑖𝑗]𝑚xn
     

𝑃𝐷𝐴𝑖𝑗 =
𝑚𝑎𝑥(0,(𝑋𝑖𝑗−𝐴𝑉𝑗))

𝐴𝑉𝑖
     

𝑁𝐷𝐴𝑖𝑗 =
𝑚𝑎𝑥(0,(𝐴𝑉𝑗−𝑋𝑖𝑗))

𝐴𝑉𝑖
     

𝑁𝐷𝐴𝑖𝑗 =
𝑚𝑎𝑥(0,(𝐴𝑉𝑗−𝑋𝑖𝑗))

𝐴𝑉𝑖
     

𝑃𝐷𝐴𝑖𝑗 =
𝑚𝑎𝑥(0,(𝑋𝑖𝑗−𝐴𝑉𝑗))

𝐴𝑉𝑖
     

𝑆𝑃𝑖 = ∑ 𝑣𝑗
𝑛
𝑗=1 𝑃𝐷𝐴𝑖𝑗                             

𝑃𝑁𝑖 = ∑ 𝑣𝑗
𝑛
𝑗=1 𝑁𝐷𝐴𝑖𝑗                            

𝑁𝑆𝑃𝑖 =
𝑆𝑃𝑖

𝑚𝑎𝑥𝑖(𝑆𝑃𝑖)
 

𝑁𝑆𝑁𝑖 = 1 −
𝑆𝑁𝑖

𝑚𝑎𝑥𝑖(𝑆𝑁𝑖)
 

 

𝐴𝑆𝑖 =
1

2
(𝑁𝑆𝑃𝑖 − 𝑁𝑆𝑁𝑖) 

𝐴𝑆𝑖 0 ≤ 𝐴𝑆𝑖 ≤ 1

𝐴𝑆𝑖

Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Countries ASi Rank Countries ASi Rank Countries ASi Rank Country  

Sweden 0.996 1 Slovak Republic 0.997 1 Iceland 0.965 1 United States 1 

Denmark 0.974 2 Lithuania 0.981 2 Estonia 0.954 2   

Finland 0.971 3 Bulgaria 0.957 3 Ireland 0.893 3   

Austria 0.918 4 Malta 0.923 4 Slovenia 0.890 4   

Belgium 0.910 5 Latvia 0.917 5 Cyprus 0.877 5   

Switzerland 0.904 6 Belarus 0.815 6 Hungary 0.780 6   

New Zealand 0.889 7 Kazakhstan 0.647 7 Croatia 0.772 7   

Netherlands 0.866 8 Ukraine 0.581 8 Israel 0.639 8   

Luxembourg 0.841 9 Russia 0.016 9 Greece 0.575 9   

Norway 0.816 10    Romania 0.514 10   

Portugal 0.776 11    Chile 0.496 11   

Czech Republic 0.775 12    Poland 0.393 12   

Spain 0.415 13    Turkey 0.008 13   

Germany 0.398 14         

United Kingdom 0.384 15         

Australia 0.354 16         

Italy 0.316 17         

Korea 0.291 18         

France 0.261 19         

Japan 0.122 20         

Canada 0.020 21         
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Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Sweden Slovak Republic Iceland United States 

Denmark Lithuania Estonia   

Finland Bulgaria Ireland   

Austria Malta Slovenia   

Belgium Latvia Cyprus   

Switzerland Belarus Hungary   

New Zealand Kazakhstan Croatia   

Netherlands Ukraine Israel   

Luxembourg Russia Greece   

Norway   Romania   

Portugal   Chile   

Czech Republic   Poland   

Spain   Turkey   

Germany      

United Kingdom       

Australia       

Italy       

Korea       

France              

Japan       

Canada       
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